Case presentation
A 2000-g 24-week gestation infant boy was born to a 24-year-old gravida 3, para 2 mother by spontaneous vaginal delivery. The Apgars were 7 at 1 min and 8 at 5 min. However, in the nursery the neonate was noted to have apnea and to be acidotic. An echocardiogram demonstrated aortic atresia with a ventricular septal defect. The baby was intubated and started on dopamine (5 mg kg À1 min À1 ) and prostaglandin (0.05 mg kg À1 min À1 ). He was transferred to St Louis Children's Hospital where echocardiography confirmed a hypoplastic ascending aorta and an anterior malalignment ventricular septal defect with double outlet left ventricle. A Yasui procedure, combining Rastelli procedure and Norwood procedure, was planned. However, the child became increasingly acidotic and tachypneic and developed a distended abdomen. Chest and abdominal radiographs and an abdominal sonogram were obtained (Figures 1 and 2 ). The baby was taken to the operating room for placement of a Broviac central line. However, after the procedure the baby suffered a cardiopulmonary arrest and could not be resuscitated. An autopsy was performed.
Denouement and discussion
The autopsy confirmed hypoplastic left heart with a markedly hypoplastic ascending aorta and ventricular septal defect with double outlet left ventricle. The autopsy further revealed gastric necrosis with pneumatosis with mural edema and hemorrhage extending from the gastric mucosa to the muscular propria. Hypoplastic left heart and its variants, univentricular heart and univentricular heart with aortic arch obstruction, are associated with increased risk of necrotizing enterocolitis (NEC).
1,2 The incidence of NEC in infants with hypoplastic left heart is approximately 8%.
1,2 However, neonatal necrotizing gastritis is rare compared with NEC. 3, 4 Gastric pneumatosis can be separated into gastric emphysema and necrotizing gastritis or emphysematous gastritis. 5 Gastric emphysema is usually due to a relatively benign etiology, often associated with elevated gastric pressures. Etiologies include pyloric stenosis, duodenal atresia, phytobezoar and complications of gastric intubation. The air in the stomach wall is characteristically cystic in these patients. Emphysematous gastritis is associated with sepsis, asphyxia, child abuse, cardiac malformation and cardiac surgery. In these patients, the intramural air is more often bubbly or linear in appearance. The differentiation between gastric emphysema due to obstruction and emphysematous gastritis is usually based on the clinical condition of the patient. 5 Necrotizing gastritis is rare compared with NEC. 3 However, it shares many of the clinical features and treatment options of NEC. The usual symptoms of necrotizing gastritis are abdominal distention, hemorrhage and coffee-ground vomitus. Distention alone is a more common finding in premature infants, whereas full-term infants more often present with hemorrhage and vomiting. 4 The risk of NEC is substantial in patients with hypoplastic left heart. Among patients with congenital heart disease who developed NEC, slightly more than half (11/21 patients) had hypoplastic left heart or critical aortic stenosis. 1 Among patients with hypoplastic left heart, the risk of NEC is 7.6%. At least one prior patient with hypoplastic left heart has been reported to have what clinically appeared to be necrotizing gastritis with gastric pneumatosis. 6 That child survived and underwent a Norwood procedure such that no surgical or autopsy confirmation was available.
Necrotizing gastritis with gastric pneumatosis is a rare condition and should be treated like NEC. The association of both conditions with congenital heart disease, especially hypoplastic left heart, is further documented by this report. 
